Immunocytochemical analysis of cubilin-mediated endocytosis of high density lipoproteins (HDL) in epithelial cells of the rat visceral yolk sac.
Cubilin was recently shown to function as an endocytic receptor for high density lipoprotein (HDL) holoparticles and apolipoprotein A-I (apo A-I), the main protein constituent of HDL. In the present study, we analyzed the distribution and intracellular trafficking of cubilin and HDL in rat visceral yolk sac epithelial cells. After epithelial cells were loaded with apolipoprotein E-free HDL for 30 min in vitro, double immunofluorescence showed that the apical cytoplasm of the cells was strongly stained with anti-cubilin antibodies and anti-apo A-I/HDL. Furthermore, double immunogold electron-microscopic observations revealed the distinct localization of cubilin and HDL in endocytic vacuoles. In early endosomes, both were colocalized on the membrane. Although, in late endosomes, cubilin was also localized on the membrane, HDL was mainly located in the matrix. Both were found in the matrix in lysosomes. In addition, cubilin was markedly localized in apical tubules (ATs), which are generally accepted as being receptor recycling compartments. Thus, HDL is internalized through cubilin-mediated endocytosis and is finally transported to lysosomes. By contrast, cubilin is mainly translocated to ATs for recycling, although some of the cubilin is degraded in lysosomes. Quantitative analysis further revealed that cubilin was not concentrated on the membranes of ATs, although it accumulated in the AT area. Some HDL were also observed in the AT area. These findings suggest that the translocation of cubilin and HDL to ATs from early endosomes occurs through a simple sorting mechanism based on the geometry of these compartments and the bulk membrane and volume flow.